Background. This study was conducted to provide preliminary data regarding current Internet use practices for information about anaesthesia in patients undergoing elective surgical procedures at a major academic institution.
patients with their healthcare providers has undergone a significant change. The Pew Research Center reported, in 2009, that 61% of American adults looked online for information related to health, and 24% looked at rankings or online reviews regarding the hospitals or their physicians. 2 A majority of these individuals used this information to make decisions regarding their choice of physicians or healthcare institutions. 3 4 Limited research to date indicates that there are gender, educational, and socio-economic differences among people who accessed the Internet for medical information. 5 6 However, there are no data on whether patients use the Internet to address concerns regarding anaesthesia before operation. Currently, hospitals worldwide are investing time and energy in building websites with information regarding surgeries, surgeons, and anaesthesia, but evidence is lacking regarding patient preferences on the type, extent, and format of information concerning their operative procedures or anaesthesia. We therefore conducted a survey of patients undergoing elective surgery at our institution to assess whether patients use the Internet to look for information pertaining to anaesthesia, and whether they would be receptive to looking for information online if a website was suggested to them at the preoperative visit.
Methods
The study was approved by our university's Institutional Review Board. In our institution, patients who are undergoing elective surgery visit the preadmission testing (PAT) centre for preoperative consultation with an anaesthesia provider. A 900-bed capacity university hospital, our institution evaluates an average of about 50 presurgical patients daily through the PAT. During the study period, the 2936 patients who arrived at the PAT were given the opportunity to complete our survey. The staff explained the study design and intent. Both English and Spanish language surveys were available to patients. Completion of the form was taken as implied consent. One of the investigators was available to answer any questions that patients might have. Eight hundred and seventy-seven patients responded to our voluntary survey.
All participants were asked to complete a 20-item questionnaire ( Supplementary Fig. S1 ). The questions were designed to obtain participants' characteristics, general computer and Internet use practices, and their Internet use to answer questions related to their health conditions and upcoming surgical and anaesthetic interventions. Participation was voluntary and anonymous, and no patient identifiers were recorded. We hypothesized that patients were looking for information on their condition, surgical procedure, and, specifically, information regarding anaesthesia on the World Wide Web, and if not, would be receptive to information regarding this online. In addition, we hoped to discover if patients' age or level of education made a difference in their use of the Internet.
All data were analysed with the statistical software SAS, version 9.2 (Cary, NC, USA). Descriptive statistics were calculated for continuous variables using mean (SD), and for categorical data using n (%). Association analysis was performed using the Fisher's exact test. A two-sided P-value of ,0.05 was considered to indicate statistical significance.
Results
Of the total 2936 patients who attended the PAT clinic during the study period, 877 (30%) completed the survey (Table 1) . Patients who reported using the Internet were mostly in the 45-60 yr of age (39%), and about two-thirds of them had a higher education (bachelor's, master's, or doctorate degrees). Non-response rates to individual questions in the questionnaire had a median of 6% and an inter-quartile range from 5% to 8% (Tables 1-3) , with two items, regarding where to find information and its usefulness, having rates of 12% and 39%, respectively (Table 3) .
Only 36 (4%) respondents looked for information about anaesthesia. In contrast, almost half (n¼356, 41%) of the respondents used the Internet to find information regarding their medical condition, while about one-third used the Internet to get information pertaining to their surgery (n¼321, 37%) or surgeon (n¼279, 32%) and about 19% of them used the Internet to get information about the hospital where they will have their procedure (Table 2) .
Of those (n¼36) who used the Internet to find information on anaesthesia, 12 out of 36 (33%) began their search at one of the popular search engines (e.g. Google, Yahoo) and nine out of 36 (25%) used the hospital's website to find information about anaesthesia. Fourteen (39%) felt that the sites they visited helped answer their questions regarding anaesthesia, but two (6%) were unable to find useful information about anaesthesia from any website (Table 3) . Importantly, a majority (503/831, 57%) of the respondents who did not use the Internet for information on anaesthesia indicated that, if they had known where to look or were told about a specific website by their physician, they would have used it to obtain information about anaesthesia for their procedure. It was also noted that patients with a higher educational level were more likely to be receptive to recommendations for websites (P,0.001, Fig. 1 ). No response 76 (9) Several reasons were given by the 831 patients who did not use the Internet to look for information about anaesthesia. Two hundred and sixty-six (32%) said that they do not have any unanswered questions about anaesthesia, 184 (22%) did not know where to look for reliable information for anaesthesia on the Internet, 145 (17%) said that they spoke to their primary care provider (PCP) or to their surgeon about anaesthesia or that they trusted their surgeons, and 199 (14%) did not have easy access to the Internet or did not have a computer (Table 4) . We also observed that respondents over 45 yr of age had significantly higher level of difficulty accessing the Internet or not owning a computer (18-44 vs 45 -83 yr; P,0.001; Fig. 2 ). They also had more difficulty finding reliable anaesthesia information (18 -44 vs 45-83 yr; P¼0.04; Fig. 2 ). 
Discussion
The use of web-derived information to supplement physician -patient encounter is increasing. 1 A subset of patients who use the Internet to take an active part in their healthcare decisions has emerged. They are referred to as 'e-patients' 2 in recent literature and in the USA, their numbers have been increasing from 54 million in 1998, 117 million in 2005, to 122 million in 2009. 2 3 7 Other reports indicate that the number of e-patients may be as high as 80% of adults in the USA, or 66%, of adults in Europe. 8 How patients with specific diseases use online information has been described, 9 but the impact of online information has not been systematically studied in the perioperative setting. A study of patients with breast cancer found that 43% used the Internet for information about their disease. 10 A telephone survey of 82 patients before and after cardiac surgery reported that only 21% of the patients used the Internet for medical information. 9 A meta-analysis of comparison of behavioural change outcomes in webbased or non-web-based interventions demonstrated that those interventions that directed the participant to relevant, individually tailored materials reported increased frequency of medical visits and longer time online per visit. 11 The use of websites to disseminate information regarding the anaesthetic helped reinforce the knowledge of patients coming for surgery regarding their anaesthetic care. 12 Providing patients with information on anaesthesia by website actually was shown to increase knowledge on this topic when compared with being told about anaesthesia by an individual or by reading a brochure. 5 In our study of patients coming to preadmission clinic at our hospital, we found that many patients looked for information about the hospital, surgeon, and the surgical procedure online; however, only a small number of patients are currently looking online for information about anaesthesia before their preanaesthetic evaluation. This is consistent with a previous report that preanaesthetic visit patients were shown to fear surgery significantly more than the anaesthetic. 13 A variety of reasons were given for not looking for information on anaesthesia online. Two hundred and sixty-six (32%) of them also reported not having any unanswered questions regarding anaesthesia. However, 749 (85.4%) of participants had prior anaesthesia experience, which could also have possibly contributed to the apparent low interest. While there do seem to be tangible advantages to disseminating accurate medical and anaesthesia information on websites, healthcare providers must be aware of the patient characteristic differences among users of the Internet and the digital divide these differences can create. Health Internet users are usually seen to be younger, wealthier, better educated, and less likely to be from ethnic minority groups. 2 7 14 15 As reported for patients with chronic diseases, 1 we also found that older patients were more likely to have difficulty accessing the Internet and finding information or not to own a computer. Therefore, we should be cautious about directing older patients to only web-based information.
We found that a majority of surgical patients coming for preanaesthetic evaluation would have accessed specific anaesthesia websites before their visit if directed by their physician. Most of the patients who used the Internet for anaesthesia information were satisfied with what they obtained from search engines such as Google or Yahoo. We must recognize that although search engines have made medical or health information easily accessible, a large volume information of widely varying quality is available, 7 16 and finding the appropriate, reliable web-based materials may be challenging. Concerns regarding the possibility of public manipulation by pharmaceutical marketing strategies and misleading public opinion by false claims from unreliable sources have been voiced and should be acknowledged. 4 We have to be receptive to shifts in the availability of knowledge to the general population, and be prepared to address concerns of patients who have educated themselves using online sources of variable quality and reliability. It would appear that we need to consider directing our patients to reliable and credible resources when appropriate. The quality of online information for anaesthesia is variable with reports of good quality information on several anaesthesia-related topics, 16 but also that most anaesthesia information available on the World Wide Web was of poor quality, and that it was difficult for patients searching the Internet to find and understand how to appraise good quality anaesthesia-related sites. 17 Internet for anaesthesia
There are some limitations to our study. First, our survey response rate was only about 30% (877/2936). Therefore, the impact of non-response bias could be considerable. Participation by our subjects was voluntary, and included a cohort of surgical patients who came to PAT within a specified period of time, and we did not attempt to use probability or random sampling. In retrospect, randomization could have improved representativeness of the sample, but only if there is a significantly high rate of return of questionnaire from subjects in the randomized sample. Despite a low response rate, our sample was still representative of the national population, at least in terms of education levels. For participants whose ages were 25 yr or older in our survey, 63% of them had some college degree or higher vs the national level of 57% (Educational Attainment in the United States: 2010, http://www.census.gov/hhes/socdemo/education/ data/cps/2010/tables.html, accessed 18 June 2012). A variety of factors could have affected the participation rate in our study, such as patient's level of anxiety or distress, patient's level of education, or the time allotment for completion of the questionnaire. PAT patients have been found to have a significant amount of anxiety and distress during the preanaesthetic visit, 13 which could have possibly decreased the participation rate in this study. Secondly, our results may be biased by being representative of patients in one geographic location, and may not be applicable in other centres. Additionally, it is important to note that surgical patients sent to PAT for preanaesthetic evaluation include those with coexisting medical conditions that may affect anaesthetic management decisions. This may also explain the reason why a relatively large proportion of our participants reported using the Internet to find information regarding their medical condition. Therefore, applying our results to other healthy surgical outpatients should be undertaken cautiously.
In conclusion, a majority of respondents coming for elective surgery at a major academic institution did not use the Internet to seek information regarding anaesthesia, although many used the Internet to get information regarding medical conditions and surgeries. Those responding indicated a high degree of interest in being directed to appropriate websites for further information. These results suggest that it would benefit our patients to include information regarding reliable web-based resources at preoperative visits.
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